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Center Pivot Project Specifications
Example
Summary
This note provides an example of items that are included in a specification for center pivots. It is a
supplement to design drawings that have numerous additional details. This example combines items
from various ITRC jobs, and therefore the units are not consistent (there is a mix of metric and English
units). The intention, however, is not to provide a precise specification that can be replicated, but
rather to show the key items that are typically included.
In such projects, there are two primary sets of specifications:
• The details of the center pivots themselves and warranties for the pivots
• The details of how water and power arrive at the pivot, how that water is filtered, monitoring, etc.
The depth of detail will depend upon what is included in the design drawings, the experience and
abilities of the contractor, and the experience of the customer.
Specific brand names and models continually change over time as new and better products become
available. Brand names and models listed in this note are blacked out, but the blackouts indicate where
specific names and models are typically used. With many construction projects, there are numerous “or
equal” items available. That is not always the case in the agricultural irrigation arena. Therefore,
designers for commercial (private) agricultural irrigation customers typically require specific brands and
models to assure success. For government projects, this is more problematic.
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Center Pivot Project Specifications
Example
The Center Pivot
Structural Design
The listed components shall have the following features.
1. Center Pivot General Features
•
Concrete pad for pivot point
•
Under truss design
•
480-volt system
•
Span length of 160’ or similar
•
Overhang properly supported
•
Electrically powered and controlled towers
•
Spans supported by self-propelled towers
2. Pivot Point Structures
•
Heavy-duty pivot point structure
•
Non-towable, mounted to the concrete pad per the manufacturer’s specifications
3. Pivot Point Components
•
A 90-degree rotating pivot elbow with a 6-5/8” OD or similar
•
Heavy duty collector ring which limits restrictions to flow
•
The pivot head, riser, and joints shall also be 6-5/8” OD or similar
•
Accurate and reliable position encoder
•
The riser pipe shall have a ¼” pipe thread fitting or similar for installing a pressure gauge and
pressure transducer.
4. Pivot Point Plumbing
•
A customized XXX epoxy coated, watertight fitting by flange gooseneck, model number XXXX,
with stainless steel bolts and nuts, shall be used to make the connection from the below-ground
pipeline to the aboveground pivot riser.
•
A minimum thrust block of 5 square feet by 2 feet thick shall be poured perpendicular to the
thrust on the gooseneck, with the 5 square feet against undisturbed soil.
•
AR/VR2 and XXXX vents (described in other sections) and a XXXX quick-acting pressure relief
valve shall be properly positioned upstream of the butterfly valve on the XXXX gooseneck.
Another XXXX shall be located upstream of the XXXX control valve.
•
Flanged connections shall be made between the XXXX gooseneck, manually-operated butterfly
valve, magnetic flow meter, and the XXXX control valve.
•
The connection to the riser pipe elbow shall be per the pivot manufacturer’s specifications.
•
The pressure loss, brand, and model of on/off valves at each pivot must be specified.
•
An irrigation water flow meter must be provided at each pivot. They shall be full-bore
XXXXXXXXXX (with signal converter) magnetic meters, which only require a single pipe diameter
of straight length upstream and downstream.
•
The bid must include a typical price difference per pivot if the average pivot inlet pressure can
be reduced by 2, 4, 6, 8, and 10 psi – as compared to the “standard typical” pivot.
Irrigation Training & Research Center
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5. Lateral Pipeline
•
The pipeline shall be of suitable material to meet the corrosion requirements detailed in these
specifications.
•
The center pivot lateral pipeline size shall be 6-5/8” or similar.
•
Wall thickness shall be of 11 gauge or thicker.
•
All flanges shall be of steel material.
•
Brackets shall be welded to the pipeline for the truss braces.
6. Pipeline Outlets
•
The outlets shall be tapered with ¾” NPT threads.
•
The outlets shall be watertight.
•
There shall be a standard 60” spacing of outlets or very similar.
7. Towers
•
Heavy duty construction
•
The towers shall be tied to the truss braces.
•
The towers shall have a ladder for maintenance and service.
8. Truss Rods and Braces
•
Truss rods shall be made of ¾” steel.
•
Truss braces shall be in pairs, with one pair on each side of the lateral pipeline.
•
The braces shall connect to the brackets on the lateral pipeline.
•
The lateral pipeline shall be supported by truce braces at a minimum of every 20 feet.
•
An angle truss plate shall be bolted between two truss brace pair on each side of the pipe.
•
The truss braces shall be supported by the truss rods.
9. Ground Clearance
•
A ground clearance at the lowest point in the span, which is the truss supports, shall be a
minimum of 9 feet.
10. Fasteners
•
All bolts shall be grade 5 or better.
•
Locknuts shall be used with all structural assemblies.
•
All bolts shall be zinc plated or stainless steel.
11. Structural Safety Factors
•
There shall be a minimum safety factor of 1.5, applied to yield strength.
•
The pivot structure and all structural members shall be designed to applicable AISC
specifications.
12. Welding
•
All welding shall be done in accordance with the American Welding Society (AWS).
•
Welding shall be done by qualified welders.

Span Couplers and Joints

1. Couplers and Boots
•
The coupler shall be flexible.
•
A one-piece boot shall provide a watertight seal.
•
The rubber boot shall be easily replaced.
2. Joints
•
The joint shall be constructed to allow movement in each of the spans.
Irrigation Training & Research Center
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3. Drains
•
Each joint shall be equipped with an automatic drain in the lowest point of the span.
•
These drains shall close when under pressure and open when the pressure is relieved.

Wheel Gear Boxes

1. Wheel Gear Box
•
A heavy-duty gear box shall be used.
•
A gear box shall be located at each wheel.
•
The gear box shall have an output ratio of 50:1.
2. Seals and Lubrication
•
The wheel gearbox shall have seals adequate to prevent leaking.
•
Oil shall be filled to normal operating level, to submerge all bearings.

Center Drive Gear Boxes and Electrical Motors

1. Center Drive
•
Each tower shall be propelled by a center drive gearbox and a 1 HP electric motor located at the
center of each drive tube.
•
Each center driver shall be rated as “high speed” with an output of 50 RPM minimum.
2. Electric Motors
•
The electric motor designs shall comply with applicable provisions of NEMA and IEEE standards.
•
The motors shall be required to keep moisture out.
•
The electric motors shall be rated for a continuous duty cycle.
•
Each motor shall have overload protection.
•
Each motor shall be rated at 1 horsepower.

Wheel Specifications

1. Tires
•
Each self-propelled tower shall be provided with a minimum of two rims and rubber tires.
•
Each tower that is more than 600 feet from the pivot point shall have a third rim and rubber tire.
•
All tires provided shall be of the same manufacturer and model.
•
A tire size of 11.2 x 38 or similar shall be used for flotation purposes.
•
The extra cost to substitute non-inflatable tires (to avoid flats) rather than the standard tires
shall be provided.

Field Stops and Auto Reverse

At the end of each part of the circle a large, heavy-duty barrier shall be constructed to prevent the pivot
from leaving the field boundary. Each pivot shall be equipped with an auto reverse feature.

Wheel Tracks

The contractor shall be responsible for providing a compacted, raised wheel track for each set of tires,
for the complete circumference of the tower (minus areas outside the part circle, such as in a wetlands
area which the pivot will not cross). The raised wheel track shall not be constructed using adjacent soil
(which would cause a depression to be formed on each side of the wheel track). Wheel tracks shall be
twice the width of the tires and shall be raised 4 inches above the normal ground surface. Wheel tracks
shall be constructed well enough that they will shed water satisfactorily for a minimum of 2 years.

Irrigation Training & Research Center
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Electrical Specifications

1. ASAE Standards: Electrical service to the center pivots shall meet the American Society of
Agricultural Engineers (ASAE) Standard S397.2 “Electrical Services and Equipment for Irrigation” and
Standard S362.2 “Wiring and Equipment for Electrically Driven or Controlled Irrigation Machines.”
2. NEC Standards: The following sections of the National Electric Code (NEC) apply to electric drive
center pivot irrigation systems, and shall be adhered to accordingly:
•
Article 250-51
Effective grounding
•
Article 250-114
Effective grounding
•
Article 310
Minimum size of conductors
•
Article 210-5
Color code for branch circuits
•
Article 430
Motors, motor circuits or controlled
•
Article 675
Irrigation machines
3. Control Panel Housing
•
All control panels shall be readily accessible to the maintenance personnel.
•
All control panels shall be weatherproof.
•
A minimum of a NEMA 3R enclosure shall be used.
•
Enclosure shall be large enough for all required components.
•
Enclosure shall be made of corrosion-resistant materials.
4. Master Control Panel
•
The master panel for each pivot shall be mounted at the pivot point structure.
•
The center pivot shall be equipped with a networkable panel capable of communicating with a
central control panel.
•
The panel shall have a large display that is highly visible in sunlight.
•
The panel shall be GPS capable.
•
The panel shall be end gun capable.
•
The panel shall be highly customizable.
•
The panel shall be able to control the flow (on/off) of the sprinklers on the span nearest to the
pivot point structure separately from the rest of the pivot and shall be easily programmable to
turn on every 2nd or fourth pass.
•
A weatherproof outlet with 15 amp, 110V, shall be provided.
5. Main Disconnect Switch for Each Pivot
•
A main disconnect switch shall be provided with over current protection and it shall be capable
of being locked in the OFF position.
•
It shall be located at the point of connection to the electric power to the machine.
•
The switch shall be rated at 20 amps and 600 volts minimum.
•
A lighting arrestor shall be provided.
6. Tower Alignment Control
•
Tower alignment control shall use micro switches and motor contactors actuated through a
mechanical linkage or equivalent.
•
The tower alignment mechanism shall be electrically and/or mechanically operated.
•
The alignment mechanism shall not be affected by changes in the terrain.
7. Machine Safety
•
Safety switches shall shut the system off if normal alignment is not maintained.
•
The water supply shall be shut off automatically at the pivot point during the time the system is
down.
Irrigation Training & Research Center
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8. Grounding
•
All systems shall have proper grounding according to local, state, and federal codes.
9. Safety Signs
•
Safety signs describing the automatic starting of the machine, grounding requirements, high
voltage, caution and other pertinent safety signs shall be provided and prominently displayed.
10. Buried Electrical Wire to the Pivot Point: A plan view drawing is needed for all electrical supply wire,
and the wire sizing must be approved by a registered electrical engineer. The information for each
pivot is to be provided in a table that includes the following information:
•
Pivot #
•
Amps
•
3-phase
•
Voltage and Hz
•
Length
•
Voltage drop
•
Metal type (e.g., copper or aluminum)
•
Number and size and model/brand of each bundle (e.g., “#4-4C CU THHN”)
•
Diameter and material of conduit pipe.
•
The wire and its installation must conform to all applicable ASTM specifications:
o UL Standard 83, 1581, and 1063(MTW)
o CSA
o NOM-ANCE 90° C
o Federal Specification A-A-59544
o The National Electrical Code
o VW-1 - Sizes 14 through 1 AWG
o CT - UL 1685, Sizes 1/0 AWG and larger for CT use
o FT1 - Sizes through 500 kcmil
o T90 Nylon - Sizes through 500 kcmil
o TWN 75 - Sizes through 500 kcmil
o RoHS Compliant
o Sunlight Resistant - Marked and listed in all colors 2 AWG and larger
o NEMA WC 70 Construction Requirements

Corrosion

The pivot package shall be guaranteed against any functional corrosion damage for a period of 10 years
after installation, assuming operation of 2,000 hours/year. Damaged components or structural
members, as well as all other identical components/members, shall be completely replaced by the
vendor, at the full cost to the vendor, including labor and tax.
Table 1. Historical annual water quality
Constituent
Sulfate (mg/l)
Sodium (mg/l)
Magnesium (mg/l)
Calcium (mg/l)
Chloride (mg/l
EC (dS/m)

Fresh Water
3
6
2
10
1
0.1

Effluent Water
57
4
17
50
0.4

Irrigation Training & Research Center
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Spare Parts

The irrigation dealer/contractor shall provide a list of recommended spare parts and pricing for each of
those spare parts. The customer will decide whether they shall be purchased.

Sprinkler Package
1. Sprinklers
•
XXXXXXXXXXX sprinklers shall be used or equivalent.
•
Each sprinkler shall be equipped with a 20-psi regulator.
•
A sprinkler weight (XXXX made by XXXX or similar shall be used to minimize sprinkler movement
and shall be attached in a manner that keeps the sprinkler vertical.
•
Stainless steel hose clamps shall be used for the clamping mechanism.
•
The sprinklers shall be located 78” (average) above the ground surface, with heights staggered
(every other sprinkler) from 72” to 84” when the pipe is full of water.
•
The sprinkler package shall be designed for 14.3 gpm per acre, with the exception of the
sprinklers on the first (inside) span.
•
The sprinklers on the first (inside) span shall have individual flow rates capable of delivering 57.2
gpm per acre.
•
Flexible hose is to be provided, with necessary auxiliary equipment, that will enable staff to
change the vertical position of the sprinklers as the height of the cane changes. The sprinklers
will need to be raised as high as possible when the crop is mature.
•
Sprinklers on spans #3 and outward must be positioned with double 125-degree goosenecks
plus truss rod hose slings, to place every-other-sprinkler on different sides of the truss, to
reduce instantaneous application rates.
•
The documentation of a DUlq of better than 0.80 must be provided, with a sprinkler height of
0.5 m above a bare ground surface.
•
Provide two sets of nozzles, with a double nozzle carrier on each sprinkler. One nozzle will be
for 100% application rate; the second will be for 50% application rate.
•
The sprinklers on the two outer-most pivot spans must have half of the regular spacing (with
half the flow rate per sprinkler) to ensure smaller-than-typical droplet sizes and lower
instantaneous application rates.
•
The appropriate sprinkler plate should be selected so that small droplets are created. It is
understood that there is a compromise between wind drift and impact energy of the droplets on
the soil. In this project, water infiltration problems can be severe. Several sprinkler options
(pressure, plate design, etc.) should be presented in the bid.
•
Boombacks, to place sprinklers, so that the pivot tires do not move over soil that is being wetted
during that irrigation event, are to be supplied as spare, unattached parts. The number of
boombacks is to be sufficient for 10% of the total towers.
(Note: Usually the details of the type of sprinkler, pressure regulator, sprinkler weight, etc. are specified,
but in many cases, it is also valuable to specify that the DUlq, verified using ITRC’s evaluation techniques,
be greater than 0.80.)
2. Flush Out Line
•
A 3” high pressure hose with a brass ball valve shall be provided at the end of the machine to
flush any material from the lateral pipeline or equivalent.
•
A sand trap shall also be provided.

Irrigation Training & Research Center
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Warranty Specifications
The contractor (or similar entity) shall specify the warranty for the following, in writing, along with the
bid proposal:
1. Component Warranty: For each item that is covered, specify:
•
Any cost that shall be borne by the customer (labor, material, tax)
•
The life of the warranty (in hours of operation and/or years life after installation)
•
Any pro-rating formula used in computing cost sharing or reimbursement
•
Maximum days (from the call by the farmer) to complete replacement/repair of this item once a
trained technician has arrived
•
How a decision is made as to whether an item is covered by warranty, or if there were some
conditions which would negate the warranty
•
Any lemon provisions
2. Service
•
Maximum time that is required for a trained technician to respond to a call for a field visit
•
What parts are kept in stock locally (the definition of “locally” must also be specified)
3. Corrosion (see previous section)

Surveying

The ultimate responsibility for proper locations of pivot points shall belong to the contractor. The
contractor shall also determine the locations of any buried utilities, pipelines, etc. prior to installation of
the pivots.

Central Control and Monitoring

Equipment shall be installed at XXXX, which is capable of providing the following:
1. Turning the individual pivot movement on/off (this is in addition to the control panel at the
individual pivot) as well as the direction and speed of travel
2. Ability to turn off sprinklers on first tower, or automatically switch to every second or fourth pass
3. Reading and recording the flow rates into the pivot
4. Turning on, and shutting off, an automatic valve at the pivot, which will turn the water on or off
5. Monitoring and control that is easy to understand and execute
6. Monitoring and control that shall have warnings, alarms, and shutdown features
7. Equipment that shall be expandable up to a minimum of 20 pivots
8. Central control that shall be accessible via an internet connection to a computer and cell phone and
provide the following:
a. Remote monitoring
b. Remote on/off
c. Remote control including, but limited to, direction and speed
d. External inputs for soil moisture monitoring equipment or similar

Plumbing and Connections
Air Vents and Valves and Flow Measurement at the Pivot Point
•

A 6-inch XXXX Series Control Valve shall be provided at the pivot point to automatically shut off the
flow if the pivot rotation stops due to mechanical or electrical problems. The valve shall also be able
to turn on or turn off the flow if a command from the central control system is received.
Irrigation Training & Research Center
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All automatic hydraulic valves (e.g., slow opening and closing, pressure regulation) must be
equipped with large external filters on the lines/hoses that supply water through the various
orifices and pilot valves. These filters must be simple to clean without needing to use tools.
o All hoses/connections (such as between pressure sensing ports and pilot valves) must be
covered with flexible stainless steel sheathing, to minimize damage by animal chewing.
The XXXX control valve shall be fully winterizable and provide protection against animals. The valve
shall have drain plug(s) to prevent damage from freezing.
Each pivot shall have a manual butterfly (with gear operator) isolation valve, located upstream of
the riser.
A 4-inch XXXX valve, model number XXXXXX, shall be placed upstream of the manual butterfly valve.
This valve will provide quick acting pressure relief to prevent damage to the pipelines and filters.
A 6-inch flanged end high quality magnetic flow meter (XXXXXXXXX) shall be supplied and installed
approximately 3’ upstream of the pivot riser. The display shall be capable of visually displaying
(readable any hour of the day) both flow rate (GPM) and totalized volume (AF). It shall also have an
electrical 4-20 mA output, which shall be wired to the master panel and transmitted back to the
central XXXX location for remote manual reading and data collection, as well as a splitter signal to
provide information to the fertigation controller. Wiring shall follow the manufacturer’s
specifications.
o

•
•
•
•

Pressure Transducer

A ½ inch female pipe thread port shall be provided on the riser pipe in a horizontal position. The port
will allow for the connection of a pressure gauge and a pressure transducer for remote monitoring and
automatic shutdown. The pressure transducer shall be XXXXXXXX model XXXX, 4-20 mA, 0-60 psi.

Connections

A water-tight compression fitting shall be made between the XXXX gooseneck and the PVC pipeline. All
other connections shall be flanged with the exception of the connection to the center pivot riser pipe.
That connection is dependent on the pivot manufacturer.

Winterizing

It can be expected that there will be occasional freezing conditions during the irrigation season. Any
valve tubes, components, etc. which are susceptible to damage from freezing must be provided with
protection. In addition, a manual shall be provided which details all steps necessary to properly
winterize the equipment in the fall, and to start the equipment up in the spring.

Component Description
The customer shall be provided with a complete listing of various items that may need serviced (gear
boxes, valves, sprinklers, pressure regulators, etc.), including maintenance manuals. The customer shall
also be provided with a checklist for periodic maintenance.

Irrigation Training & Research Center
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Supplemental Specifications
The following is an example of requirements for items other than the center pivots and the pivot points.

Filtration
Filtration is required as a configuration of a bank of horizontal filters with 1/16-inch perforations at each
of the hydrants where water is supplied under pressure by the irrigation supplier.
The following filter characteristics are required (letters refer to points in Figure 1):
• Manufacturer: XXXXXXXXXXXXXXXXXXXXX or equivalent
• 1000 series horizontal filter, with galvanized interior and exterior
• 1/16” perforated stainless steel screen
• 1200 gpm (76 lps) per filter. Note: Filters must be installed in parallel to provide filtration for the
design maximum flow rate at each hydrant. There will likely be approximately 9 filters at each
hydrant (number based on actual maximum flow at each hydrant)
• Modification: install a 4” flush gate valve on each filter, centered on the end cap (A)
• Install pressure gauges upstream and downstream to identify when to manually flush the filters (B)
• 10” inlet and outlet flanges.
• Butterfly valves on the inlet and outlet of each filter
• Install a 2” continuous acting air vent. Specify a 2” NPT threaded galvanized coupling on the top of
the downstream end of the filter (C)

Irrigation Training & Research Center
9

Center Pivot Project Specifications Example

www.itrc.org/reports/pivotspecs.htm

ITRC Report No. R 21-001

Figure 1. Details for horizontal filters (conceptual, not to scale)
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Figure 2. Manufacturer’s details for horizontal filters; recommended filter indicated in red

Operators should receive instructions to flush the screens in two ways – both of which should be used.
• The traditional flushing will be to just open the 4” flush valve. This will provide “thru-flushing.”
• Because of the organic matter that will be filtered, the first flushing should be followed by closing
the butterfly valve at the inlet of one filter and allowing the screen to be “backflushed” with clean
water.
Only one filter will be flushed at a time. If screens are removed, it is essential that both butterfly valves
be closed to prevent injury to the operators. After shutting off the two butterfly valves, and before
releasing the ring lock, the 4” valve should be opened to relieve any internal pressure.

Irrigation Training & Research Center
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Above-Ground Hydrant Equipment
Near the hydrants, all valving must be placed aboveground for ease of access and maintenance. This
includes valves that will be used to split and isolate flows to different blocks, located downstream of the
filters.
(Note: The following is only an example; fertigation is dealt with in numerous ways. Refer to ITRC’s 2nd
edition of the book Fertigation for more details.)

Fertilizer Injection Pumps at the Pivots

Each pivot must be supplied with four (4) fertilizer injectors that can provide variable chemical injection
rates. Required characteristics include:
1. Individual injectors must accurately pump within a 1:10 range, with a maximum required injection
rate of 600 liters per hour (lph).
2. The accuracy of the controlled injector flow rate must be insensitive to the viscosity and density of
the fluid being injected. In other words, the calibration of the injection rate must not be dependent
upon the liquid being injected.
3. The fertigation pumps must be guaranteed to stay within 1% of their calibrated rate.
4. The fertigation pumps shall be equipped with materials that are capable of injecting acids and
fertilizers, a list of which will be provided by the owner.
5. Each pump shall be equipped with an easily serviceable filter.
6. Each pump shall be capable of being manually controlled and calibrated, without the use of any
programmable logic controller, in addition to being set up for automation.
7. Pumps and associated hardware shall be capable of functioning properly with chemical line inlet
pressures as high as 60 psi.
8. Pumps shall be capable of injecting into irrigation lines with pressures of up to 75 psi.
9. The injection rate shall remain constant even if the irrigation line pressure varies with time.
10. Each injector shall have a magnetic flow meter that provides excellent accuracy over the range of
injection (90 – 700 lph), and not require calibration based on the liquid density or viscosity. The flow
meter shall be a XXXXXXXXXXXXXXX or better.
11. The flow rates for individual magnetic flow meters must be displayed in a manner so that they are
readable in the sunlight.
12. The fertilizer injectors must have inverter-duty motors that operate with variable frequencies.
13. Each injection discharge hose shall have a downstream end device that inserts the chemical into the
middle of the flow stream of the irrigation pipe. These discharge devices must be spaced at least
0.5 m apart. They must each be equipped with a spring-loaded check valve, suitable for all injected
chemicals, which will prevent backflow of the irrigation water into the chemical discharge
hose/pipe.
14. Electrical injector pumps must have an automatic disconnect that completely stops injection and
flow of fertilizer if:
a. There is no irrigation water flow, and
b. If the pivot stops rotation.
(It should be noted that the chemicals arrive at each pivot under pressure.)
15. The injectors must be equipped with a controller that:
a. Provides automatic operation
b. Has target flow rates that can be set in the field, or remotely from the office
c. Can be attached to, and integrated into, the farm telemetry system

Irrigation Training & Research Center
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d. Is capable of automatically providing proportional injection, so that if the flow rate changes
(e.g., due to an end gun or corner system being activated), the fertilizer injection rate will
increase proportionally.
16. The injectors shall be XXXXXXXXXXXX or better.

Air Vent Sizes, Attachments, and Locations
The XXXX air vent publication is a good reference for a start for information on air vents. The following
additional notes must be observed for the installation and design:
1. The start-up and continuous air release vents must be sized with the following minimum air
discharge capacities. Manufacturer performance curves must be submitted (showing air flow rate
versus pressure).
Table 2. Minimum air discharge capacities
Pipe Diameter,
mm
630
500
450
355
315

Air release rate (large
volume), Liter/sec at
14 kPa (2 psi)
850
630
490
300
230

Continuous air release,
Liter/sec, at 103 kPa
(15 psi)
43
34
24
15
11

2. Air vents (both types in the table above) must be placed at all pipeline high points, including
intermediate high points (as opposed to only at pipe ends).
3. On long runs of pipelines, both types of air vents must be placed at no greater than 500 m intervals,
plus at both ends of horizontal runs.
4. Large volume exhaust/vacuum relief valves must be placed on both sides of line isolating valves.
5. All continuous acting air vent risers must have a large diameter chamber between the pipeline and
the riser, to allow moving air to access the small diameter riser. The diameter of the chamber shall
follow recommendations from the US NRCS Engineering Field Handbook Chapter 3 (650.03) –
Hydraulics, 2009. That handbook provides that for an 18” irrigation pipe (D), the minimum chamber
diameter (Dc) must be:
Dc = �

D2
18" × 18"
=�
= 13"
2
2

6. The air vent pipe must be sufficiently far downstream (L) of any bend or turbulence, so that air
bubbles have time to rise to the top of the pipe and then go upward into the air vent tube. The
standard formula in English units is:
L = 1.76 VD
Where

L = feet of straight pipe required upstream the air vent
V = water velocity, feet/second
D = pipe diameter, ft.
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PVC Pipe and Fitting Pressure Rating
•
•

•
•

The minimum pressure rating of PVC pipe is Class 7.5 (rated at 7.5 bars working pressure). It is
understood that this is greater than what is required for internal pressures; the requirement is
based on external loading.
All fittings for PVC pipe of 315 mm and greater must have a pressure rating of at least 7.5 bars. Any
bolts and nuts must be 316 stainless steel rather than galvanized. Any coating must be guaranteed
to have no cracks or nicks and must cover the complete steel fittings, if used. Bolting/fastening
mechanisms must be designed to not damage the epoxy coating over any steel fittings. The
contractor must define how any unprotected threads on outlets will be protected from corrosion.
Thrust blocks must be provided per standard engineering specifications at all elbows, tees, and
other such locations that might have problems with separation of the fittings from the pipe,
including all gasketed fittings.
The minimum cover of the PVC pipe, and the type of bedding that is required (e.g., simple filling in
of the trenches versus water tamping), must be determined using the procedures defined in Chapter
7 of the Handbook of PVC (published 2013 by the Uni-Bell PVC Pipe Association), or using the
software found at http://www.uni-bell.org/resources.php?c=45 . Those computations must account
for the loading by harvesting and planting equipment. The minimum cover above the top of the
pipe must be 1 meter or the result of the computations, whichever is greater.

Pumps
•
•

The pumps, fertilizer injectors, etc. throughout the project must be located within uncropped areas,
between center pivot circles. This will require a “cluster” or “spoking” design to supply water to
each individual pivots. For example, the center of a hub may supply 4-6 pivots.
Each pivot will be supplied by one individual pump that will be controlled by a VFD controller.
Assume identical pump/fertigation/VFD units with:
o Pump characteristics: XXXXXXXXX or equivalent, with the following characteristics
 Typical flow rate = 81.3 LPS
 Pressure range = 20m – 40 m
 The impeller efficiency must be greater than 80% over the complete range of pressures
for the specified flow rate.
 Motor must be inverter duty, 60 Hz nominal.
o Excellent pump entrance conditions, with an eccentric reducer located a minimum of 5 pipe
diameters upstream of the pump inlet.

VFDs
•
•
•

ITRC VFD specifications found at www.itrc.org/VFD must be met for all irrigation water pump VFD
installations.
Pressure transducer breathing tubes must end with a container containing at least 1 liter of colorchanging desiccant. Sufficient desiccant must be provided as spare equipment, for 2 years of
operation.
The VFD controller must automatically maintain a pressure downstream of the pump, as measured
by a high-quality pressure transducer. The pressure will be defined by the supplier of the center
pivots, along with computations of that pressure requirement. The VFD must have ramping up and
down features for startup and shutdown. The automation logic shall reside in the resident
controller that comes with the VFD panel, rather than with an exterior PLC.
Irrigation Training & Research Center
14

Center Pivot Project Specifications Example

www.itrc.org/reports/pivotspecs.htm

ITRC Report No. R 21-001

Other
•
•
•
•
•

All the pivots in a cluster can share the chemigation tanks.
See separate specifications for telemetry.
Provide a unit price (including transportation, typical fittings, trenching, installation, pipe, testing)
per 100 meters of the various diameters and pressure ratings (note: min = 7.5 atm) of PVC pipe that
will be used.
Provide a summary of the total footages of PVC pipe of various pressure ratings and diameters to be
used.
Tees, elbows, etc. for PVC greater than 240 mm diameter must be stainless steel or epoxy-coated
steel, with adequate thrust blocks. Justification must be provided for the selection of the fitting
pressure ratings.
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